
JANUABY 1040 16 MONTHLY WIGATHER REVIEW 

ing and thickness of the clouds, and the slope of the lapse 
rate in the inversion layer. For any given surface tem- 
perature, T, varies directly with (1) the thickness of the 
clouds and (2) the stee ness of the slope of the lapse rate 

However, without accurate information no attempt should 
be made to use this method. I t  should be pointed out 
also that the application of this method assumes that the 
s ecific humidity remains fairly constant during the 

This information may often be had from scheduled air- 
line pilots, a very satisfactory source. Also nearby 
mountain stations can give this information, though in 
general, due to the fact that the elevation of the top of 
the clouds has to be estimated, the results therefrom are 
not always reliable. For example, an error of 500 feet in 
estimating the elevation of the top of the clouds will give 

uneatisfactory value for T,. It is also often 
diffic a t to get an accurate concept of the lapse rate in the 
inversion layer; for the mountain station may be above 
the inversion layer, in which case this method cannot be 
used unless temperature readings are available from some 
other stations at  an intermediate elevation. Also, early 
morning temperatures from such stations are invariably 
lower than the free air temperature of the same level. 
I t  has been found that early evening temperatures from 
such stations in the vicinity of Burbank, correspond well 
with the temperature at  the same level on the airplane 
flight of the following morning from North Island. 

Experience has further shown that this method may not 
be reliable when a ragged or variable ceiling prevails. 
Under such circumstances the thickness of the clouds 
cannot accurately be evaluated. Any other factor, such 
as a changing synoptic situation, which influences the 
thickness of the clouds will also make this method invalid, 
for T, would then be a variable. The use of the surface 
temperature as as basis for computing T, is apt to be 
unreliable in the case of comparatively high ceilinp, 
especially if the clouds did not form until well after nud- 
night. In such cases, temperature data should be availa- 
ble from the top or base of the cloud layer in order to 

curve is the inversion P ayer, as can be seen from figure 5. 

c r earing process. 

compute T,. 
Some results are presented in table 1. It was decided 

to use for this purpose the results obtained during May 
and June of 1938, a period when daily morning radio- 
meteorograph observations were made at  Burbank, and 

hence a period during which no doubt can exist as to the 
reliability of the source of the data. Under the heading, 
T,, is the indicated time of clearing, and under the hed -  
ings, BRKN, and SCTD, the time at  which the clouds 
first became broken and scattered respectively. While 
the results are by no means perfect, broken or scattered 
clouds were reported within 1 hour of the indicated clear- 
ing time in approximately 80 percent of the cases, and in 
all cases within 134 hours of the indicated clearing time. 
We therefore believe these results justify the use of this 
method of forecasting the clearing of California summer- 
time stratus clouds. 

TABLE 1 

Date I t .  1 BBKN I BCTD - 

REFERENCES 
(1) E. H. Bowie. The Summer Nighttime Clouds of the Santa 

Clara Valley. California. MONTHLY WEATHER REVIEW, 
1933, 61: 4G41. 

(2) E. M. Vernon. The diurnal Variation in Ceiling Height 
Beneath Stratus Clouds. MONTHLY WEATHER REVIEW, 
January 1936. 

Dean Blake. Further Conclusions from Additional Ohserva- 
tions in the Free Air over San Diego, Calif. MONTHLY 
WEATHER REVIEW, June 1934. 

Sverre Petterssen. On the Cause and Forecasting of the 
California Fog. Journal of the Aeronautical Sciences, 
July 1936. 

Irving P. Krick. Forecasting the Dissipation of Fog and 
Stratus Clouds. Journal of the Aeronautical Sciences, 
July 1937. 

Lt. Floyd B. Wood. The Formation and Dissipation of 
Stratus Clouds Beneath Turbulence Inversions. Abstrsct- 
Bulletin of the American Meteorological Society, March 
1938. 

BIBLIOGRAPHY 
[RICHMOND T. Z m ,  in oberge of library] 

By AMY P. LEBHER 

(This section will be resumed in the March issueEditor.) 

SOLAR OBSERVATIONS 
[Meteorological Research Division, 

SOLAR RADIATION OBSERVATIONS, OCTOBER 1939 

By IRVING F. HAND 

Measurements of solar radiant energy received at. the 
eurface of the earth are made at  nine stations.maintained 
by the Weather Bureau, and at  ten cooperatmg stations 
maintained by other institutions. The intensity of the 
total radiation from sun and sky on a horizontal surface is 
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continuously recorded (frpm .sun+se to sunset) at  $l 
these stations by self-regstemg . instrumente; gyrheF 
metric measurements of the mtensity of dlrectpolar rad& 
tion a t  normal incidence are made a t  frequent mtervals bn 
clear days a t  three Weather Bureau stations (Washington, 
D. C., Madison, Wis., Lincoln, Nebr.) and at  the Blue 
Hill Observatory at  Harvard University. Occasional 
observations of sky olarization are taken at  the Weather 
Bureau stations at  bashington and Madison. 
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Jan. a _ _ _ _ _ _ _ _ _  
Jan.4 _ _ _ _ _ _ _ _ _  
Jan. 11 ___.____ 
Jan. 16 _______. 
Jan. 18 _ _ _ _ _ _ _ _  
Jan. 19. _ _ _ _ _ _ _  
Jan. 20 _ _ _ _ _ _ _ _  
Jan. 22 _ _ _ _ _ _ _ _  

The geographic coordinates of the stations, and descrip- 
tions of the instrumental equipment, station exposures, 
and methods of observation. toeether with summaries of 

TABLE I.-Solar radiation inteneitics during January, IS40 
[Gram-calories per minute per 8qum centimeter of normal surisoe] 

0.48 
1.37 
1.88 
2.06 
.25 
.79 
.M 
.43 

WASHINGTON. D. C 

.78 
1.27 

1.28 
1.21 
1.23 
.e8 

1.22 
1.13 
1.16 

1 . n  
t.n 

.__-- ~ 

. . -. - - 

the data, obtained up to thiendv of 1936, will be found in 
the MONTHLY WEATHER REVIEW, December 1937, vol. 
65, pp. 416 to 441; further descriptions of instruments mid 
methods are given in Weather Bureau Circular Q. 

Table 1 contains the measurements of the intensity of 

their departures from normal (means based on less than 3 
.values are in parentheses). A t  Madison and Lincoln the 
observations are made with the Marvin pyrheliometer; a t  
Washington and Blue Hill they are obtained with a record- 
ing thermopile, checked by observations with a Marvin 
pyrheliometer a t  Washington and with a Smithsoninn 
silver disk pyrheliometer at Blue Hill. The table also 
gives vapor pressures a t  7:30 a. m. and a t  1:30 p. m. 
(75th meridian time). 

Table 2 contains the average amounts of radiation 
received daily on a horizontal surface from both sun and 
sky during each week, then departures from normal and 

direct solar radiation at normal incidence, with means and Date 

Jan. 3- - - - - - - -  
Jan. 9 _ _ _ _ _ _ _ _  
J an. 10 -____--. 

E;:;:::::::: 
Jan. 2.6 _______. 
Jan. 26 ______-. 

Means. - _ _ _  ~ _ _  
~e partures..-. 

1.11 
1.39 

1.37 
1.3s 
1.36 
1.04 
1.36 
1.34 
1.10 
1.31 

1.27 
+.w 

- - - - - .  

the accumulated departures shce the beginning of the 
year. The values at  most of the stations are obtained 
from the records of the Eppley pyrheliometer recording on 
either a microammeter or a potentiometer. 

Beginning with July 1939, data from Cambridge, Mass., 
have been included in table 2 through the courtesy of Dr. 
H. C. Hottel of the Massachusetts Institute of Technol- 
ogy. Radiation apparatus for the same type of measure- 
ments was installed at  the Weather Bureau office in 
Albuquerque, N. Mex., in September 1939, and these data 
now also appear regularly in table 2. 

Direct radiation intensities averaged close to normal 
at  Madison and below normal a t  Washington and Lin- 
coln. The data for Blue Hill will be published in the 
February Review. 

Total solar and sky radiation was above normal at  all 
stations except Fresno, Twin Falls, La Jolla, Riverside, 

We& &inning- 

Jan.l____________________________ 
Jan.8 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Jsn.16 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Jan.= _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Sun'# zenith distance 

Wash- Msdi- Lin- Chi- Ftg Fresno zss $w& LaJolla Mimi &Jee8 ydr- SI; 2;;- Friday Cam- Albu- 
ington son coln cago Harbor bridge querque 

eal. eal. cal. cd. cal. cal. eal. col. cal. eal. cd.  cal. cal. cal. eal. cd. cal. 
---___--____------__-- 

188 168 180 116 137 136 7 108 149 304 162 12.6 218 213 76 190 2.49 
12.6 91 164 64 67 159 14 103 a06 305 240 176 136 138 90 108 % 
190 220 9 4  174 170 85 28 188 311 295 284 a80 182 181 81 162 a70 
246 214 286 179 191 123 13 128 243 387 244 238 2!27 221 74 100 310 

78.7O 76.7' 70.7O 60.0° 0.0' 80.0' 18.7O 76.7' 

- 
Air mass 

76th 1 
mer. 
time A. M. 

mm. 
1.46 
1 . a  
2. 28 
1.78 
1.61 
1.32 
i.oa 

- 

.E3 

.86 

and Newport. 

son owing to continual snow and ice cover. 

Means _ _ _ _ _ _ _ _  _ _ _ _ _  ~ 

No polarization observations were obtained a t  Madi- ------ 

*Extrapolated. 

- 
1.17 

1.17 
1.08 
1.02 
.81 

1.09 
.gs 
.74 

1.00 
h 07 

_ _ _ _  _ _ _ _  

-__-. 

- 

LINCOLN. NEBE. 

.__._ _ _ _ _ _ _  __.___ 1.17 
1.51 _.____ _ _ _ _ _ _  _____. 
1.64 / / I  _ _ _ _ - _ _ _ _ _ _ _  1.38 

2147- 


